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TLFS SY1POSIMM ON TURBULENCE

The Twelfth Symposium on Turbulence was held at the University of

Missouri-Rolla (UMR), with the technical sessions beginning on Monday morning,

September 24, 1990, and ending at midday Wednesday, September 26, 1992;

registration and a social get-together on Sunday evening preceded the

technical program.

The Twelfth Turbulence Symposium was sponsored by the Office of Naval

Research, without whose support it would not have been held. Dr. L.P. Purtell

and Dr. Spiro Lekoudis shared the responsibility for this, with Pat attending

the Turbulence Symposium and serving on the Steering Committee. The PI

expresses his appreciation for ONR's support over the years when he has been

responsible for the Turbulence Symposium.

The facilities of the University of Missouri-Rolla are made available

for the Turbulence Symposium, with the Chemical Engineering Department and

Cont-nuing Education providing secretarial and other help. The Turbulence

Symposia of 1983, 1984, 1986, 1988, and 1990 have been directed by X 3 Reed,

Jr. of the University of Missouri-Iolla, with the assistance of his co-

chairmen, G. K. Patterson, now Associate Dean of Engineering, University of

MissourI-RoIla, and j. L. "akin, Chairman of Ohio State University's Chemical

Engineering Depar--ment. Because of the reduced funding, Drs. Patterson and

Zakin wil! become Honorary Co-chairmen.

The highlights of the technical program were:

"Vort-ical Structures and Thea= Central Role in Boundary Layer Turbulence"
oy Stephen K. Robinson

NASA Langley Research Laboratory
Hampton, VA

"The Models of Free Shear Dynamics"
by Larry Redekopp

University of Southern California
Los Angeles, CA

"*PDF Methods for Turbulent Flows"
by Steve Pope

Cornell University
Ithaca, NY



and

"New Developments in Understanding Supersonic Turbulent Boundary Layers"
by A. J. Smits

Princeton University
Princeton, NJ

There were 54 contributed papers distributed among eleven technical

sessions. The full program follows (see Appendix A).

One of the features of the UMR Turbulence Symposium which has long been

felt to be desirable (highly desiranle, very important) by most attendees, as

well as by the Steering Committee, has been the intimate nature of the

Turbulence Svmposium, especially its op:ortunities for technical discussions

outside the formal Q&A/Comments interludes following each presentation. Until

the 1988 Turbulence Symposium, simultaneous sessions had been avoided. With

tne advent in tie late '70's and early '80's of decreased funding from federal

agencies and of decreased funding for travel in universities, federal

laboratories, and industrial R&D, attendance at the Turbulence Symposium began

to decline. The t=rend has continued and has had especially deleterious

effects for those non presenting papers. Efforts to halt the attendance

erosion culminated in the 1,98a Turbulence Symposium being characterized by

simultaneous sessions for the entire Symposium, aside from the invited

lecturers. Than continued in the 1990 Turbulence Symposium and will doubtless

continue into the foreseeable future. Simultaneous sessions have been

apportioned, very roughly speaking, into fundamental versus applied sessions

,n an attemzt to minimize conflict and in particular to continue to provide a

full Turbulence Symposium of activity for attendees who want it to remain one

emphasizing fundamental developments, while at the same time connecting them

with strong applications.

There continue to be certain, not necessarily major, problems with

having the manuscripts from the Turbulence Symposium published in the archival

literature. There has been a relatively high rejection rate, but authors now

rightly blame the journals, not the PT, the Turbulence Symposium. or the

Steering Committee. Rather than appearing in a single issue of the journal,

papers appear over a period of time, and worse, attribution to the Turbulence



Symposium is not always made. There were no papers from the 1990 Turbulence

Symposium published in Commuters and ?luids, so this journal is not a problem;

but those from 1988 and 1990 published in Physics of ?fuids often lacked the

Turbulence Symposium designation.

The continued support of ONR by encouraging its funded (and proposal

submitting) investigators to present papers at the Turbulence Symposium is an

important ingredient in maintaining and increasing quality and attendance. It

also provides ONR personnel addit-onal first-hand opportunities to see the

work of many of their past, present, and future supported investigators 'in

action" and to hear, as well as participate in, their evaluation during the

Steering Committee discussions, as well as in the Q&A following presentations.

Participant Response

One-hundred participants attended the Twelfth Turbulence Symposium, with

seventy-two from universities (up from 67 in '90), seventeen from governmental

laboratories (up from 10), and eleven from industry (up from 10). There was,

as is cuszomary, a significant international contingent present, with

Australia (1), Canada (1), Federal Republic of Germany (2), France (1),

Netherlands (4), Switzerland (1), Hong Kong (1), India (1), Japan (1), United

Kingdom (1), and Republic of China (3), represented. The List of

participants appears in Appendix 3.

Equipment Exhibits

Each Symposium, ample space is made available for vendors of turbulence

measurement, data acquisition, and analysis equipment, and various companies

are invited. TS: and DANTMC, as always, brought large demonstration teams.

They also provide tangible support, including underwriting the social hour,

which we appreciate. New personnel from DANTEC expressed the strong opinion

that they were not sufficiently given the opportunity to sell their wares.



Banqu•t

Zeno's Restaurant hosted the Turbulence Symposium banqe, and the

excellent midwesnern sceaks at a modest price (banquet costs were $19} were

widely complimented. The Collegium Musiciul provided after-dinner

entertainment. Mr. Basil Moore was the after-dinner speaker, and "The humor

of Abe LincoLn" was indeed humorous.
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Monday Morning, September 24, 1990
9:020 a~m. Invited Lectu-re. CZantenniat Hi-la-West. -Jorticai Structures and Thneir

:ancrai -lote -n Soundarv Liver -%ruienfce.' Steonen K. Raoinson.
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10.020 amn. Carfee Breax

r'erent 7urzuience Structure-::rntenriial Hall-West Jots and Waxes-.Marx -wain Room
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lov Aesearcn! Canter

AO adrn. "S!feC: Ir Adverse Plsr -.raci~ent an tite 7urou-
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Monday Afternoon, September 24, 1990
1:00 p.m. !nvited ..ecture. Canternnial Hall-West. **71g Models at Free Shear

Ovriai'ics. * Lanry Reae**00. ;2'Otessor aria Chasirman. Aerosoace Enigi-
nemnng, Universiy of Souzflern Ca*,lom'a. Los Angeles. Caiii.

,4OIIereII Tur"U11Iillc SttuCtUMe (ConL)-Cantillinnhal Hail-West Coherent Taurtence Structures-Eduction and Oynamica-MVarlc
Twain Acorn
Chiarmen: R. J. Adirlan arid X 3 Reed. Jr.



'a m. '12attern Recognition. vJita. j-Sgqmal Slade. and Ouad- =:0 p~ni "T5eucio-Oynamic Peconstrucnion at mhe Structujre ot
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Tuesday Morning, September 25, 1990
8::0 a.rn. Invited Lec:ure. Cantenmiai Hall-West. "POF Metnods for Turculent

;lows.' Steve Poge. Mec.anical and Aeroscace Eg:neering. Czrnert
Urniversitv. Ithaca N.Y.

A _
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Tuesday Attemoon. September 25. 1990
I:CO p.m. fn,'vrec Iec-.re. Cenmern.ai -ail-West. 'New ,eveiomentS in Uncerstand-

ing Suzersonrc -umuienca -3curca-. -Lver.s. A. J. Smits. .'.lecna..cai
anr: Aeroscace -- gineering. P"-rncaon University. Princeton. N.,.

A _
%sonic and SuOersonic Turouience--•enrennial .ail-wNest Lagrangian Turoulence--Marx twain Room
-en: A.. J. Smits, q. 3. Miles. ana C. G. Soezmale Chairmen: 0. :- Stocx ana G. S. jones

.m. "C.onvecz::n veiac:-v n Supersonic 'Xr.uient Boun- 2100 p.m. -- n the Role or Accelerating Partictes in the Genera-
oar.v '.avers.* a. F. Soina. Syracuse Universitv: J. F. tion ot Revynoics Stress." R. A. Hanaler anra . 0. Swear-
0onovan. McConnell Cougias Aesearc.i Laooratory: ingen. Naval qesearcn L.acoratory: P. S. Bernard.
ana A. J. Smits. P'inceton University University or Marviarnia

-.2m. ".3Omaressioirv anra ixina n 7armuient =-ee Shear Z:20 P.m. 'Stocnastic -raiec:orv MOdels AOcfieo :0 -urnuient
Livers.' J. C. ;mutton. R. F. Burr. S. 3. Goeoel. and N. Citfusion: Monre-Cano Process versus ,Marxov C&ain."
L._. essersmitr. Jniversirv ot Illinous-Uroana L. Wang aria 0. F_ Slocx. 'Nasnington State University

a.m. *'Souna 0-ocaqatzon Issues in Czmoresslole Turou- =40 p.m. "A Study on urouient Oiffusion and Cetarmatrton of
lenca.' D. Papamoscnou. .Jnuversiry of California. Irvine Material Intertace in a P;oe .mow with Hydrogen Suo-

bie Metnoa.' Y. Hirata. H. Adacni. aria R. Ito. OsaKa
U ntversitv

3.00 •.m. 8reaK
) p;m. "SAoloratory Study of In-cliane Streamiine Curvature 3=0 pam. "On C he Particte Motion in a Homogeneous isotrocic

Elfect3 on a Suoersonic 7urouient Bounoary Laver,' uroutence.' U. Lai ano F. G. Yett, National Taiwan
C. 3. McGinley, NASA Langley: and S. M. Soqdonoff. UniversIty
P"incetcn University

,a p.m. '-xoioraort Study at Turoulent Structure in Carm- 3:40 pj.-n. "'u:oulent CecositiOn and Traooinfg of Aerosols at a
Press,1le Shear Lavers Using Pluctuating Pitot Pres- Wall.- .j. W. -roaoe. K. KontomnarS. anino '. J. Hanr-tty.
sure Measurements.' Y. R. Shau aria 0. S. Colling. University or Illinois: and J. 3. McL.augrilin. C:arKson
University of Texas at Austin University

0 p.m. "Camoressiole cee Shear Layers.* MA. Samimy, G. S. 4:aO p.m. "Oisoersion )v irregular Surface 'Naves in Stratified
Elliott. ana M. F. Reeder. Ohio State University One-0imensionai Channel Fiows.' S. Jong, University

:0 P.M. "Hot Wire Measurement Method for Tempoerature anid of Twente
Veiocity Fluc-uatiOns from Tranrsonic to Suaersainec
Range in Heated MOwS at Low Reynolds Numoer.* P.
Oupont and J. F. Deou nl.. dnstirug Qe Mecanique Sta-
tisitiue (le Ia Turoutertce. Marwille

10 Pam "Imaging Turoulent Structure in Hiqn-S.oeed Air *y Fl-
trred Rayleugrt Scattering." R. Mioo. W. Lepierit. and
J. Forkey, Princeton University

j



a.m. -Secona-Crcer C:asurem~odeis tar Hign-Soeea Com-
oressiole -urcuient Pows2 .*2- . Soeziate ano S. Sar-
Mar. NiASA 1"ng~ev qesearc:i Cancer

6:1S p.mi. Soc:ai Hour--_ano s Motei and SteaK House
C,;urtesv or Cantec SZec:ranics: 731. Inc.: anc Aeromerrncs. Inc.

7-1a p~m. Sancuet Cinrter

Wednesday Morning, September 26. 1990
1cat Turouiernce Structure-Canrenniai Hail-West CotnpheX TurouIent Flows-Marxt Twain Room
1,en: R. J. Hanson and S. L~ekouais Ctiairmen: J. L. Zakin ano M. McMicnael

am. --Ocaily Axisvmrretrc 7urauience. W. K. Geaorge. 5:20 a~m. "Cuantitative Oeterrninaton orT *Me Evolution of the
University at Surfaio. SUNY: ana H. J. Hussein. Vdan- WaKe Benina and Imouisiveiv Startea. C:rcuiar Coain-
derotit U~niversity aer, C. Chu arno Y. Liao. National Taiwan University

Sa~m. "A Comoarative Study ot Three -ecnntoaues for Estima- 8:40 a~m. "Visual Stuay on Vortex Oeveooaments over Ufiting
Nion of -urmutence Energy Saectrum. *P. K. Ralan ario Surraces After Impulsive Start." F. Finaish. University
S. S. -Munuxcutta. -ennessee 7evinotogicai University of Missoun-Roila

M0 ami. -urauience 'Navenumoer Spectra in iAuiIv,-Oeve~ooec1 9,00 a~m. 'Vortex SheCoing and Karman Street Oevelooment
SmoOrn P"o. --Tow." 4. C. S. L~at. University at New Oownstream of Single and Tandemn Airtoiis.* M. P.
South Wales: K. J. Bullockc and P. Hoih~l. University of Liarndrat. Cid Cominion University: and R. 0. Watson.
Cueensiarid NASA L~angley Researvi -Canter

20 ami. "Sqergy and Scalar Vanance for Turculence: V/elocity 9:20 a&m. "Vortex Street in a Confined Slurry Flow." C. 0. Popiell
andi Scalar Bisoet-ra.' J. q. Heirinn, National Canter and 0. F. Van DOe Merwo. Energy Lacoratory. Soutm
for Atmosonertc Researcn: and 0. Motats. !nstitut as Africa
-Mecanicue ce Grenooie

40 a~m. "Sisoec~rai Benavaor ot L.arge Ensemoices of Exact 9:40 a.m. Turculence ~easurements in an Atomizing j~et.' M. J.
Solutions to Surgers' Eýuation 'or qandom Initial Hussein and J. Stone. 'Jancerailt University: and S. E.
Ciricitions-A P'-eiiminarv Recort. * W. Zhong and X B Atik. Oantec Elec~ranics
Rood. Jr-. University of -Missoun-Roila

ZOO aam. "rho Effect ot Streamline Cwjvaturw on Oecaying Grid 10:00 am. "Sqect ot T uroulence Measured t~y Low inertia Gill
Tureulence.- P. L.. Johnson and 4. P. Johnston. Stan- Anemometer on Oroplet Coagulation.' R. Hopkins and
ford University J. Padzimeic. University at MiSwouf-Rolla

Adjournment



=uioment Exhibit Proceedings for Former Symposia
_=te~rs ec.;icrernt for~uruience measurements ana analysis T1he oroceecmngsort'he 1971. 1973. 1,975. 1-81 1982 ano zrecr.~rs

-an 'a ceronstrate :neir eau:ornenri curing z~e S3,moosium. ~3.or the *.984 1 986 ana 1988 Svmoosia an 7urcluience are avaiiacie
arizec and Aerometrics wiil :)e present. for o3urofiase oy use ot Mhe aopticotuon alanK.

egistationMeeting Places
, teiesaeugd: eunM egistration omt lo n University Center-East. University of Missoun-Roila. 'or !ectures

:timate or anerenance. A registration fee at S225 is oeing cnarged. bana ucuet. :Zn .oe n ta Huefrsca or
soec:ai rate or S1,C0 is avaitaote 'or graduate students if accom- onut

!med 3v a 'erter 'trnm Meir 'acuity ad~viser.t It ineludes corfee For Further Information
eaKS out doies riot cover *me cost of the iuncries or the oanauet Waiter Ries. ~Corainator
- uescav evening. Attencees wno oreregisterwiil receive a local otnig dcto

a0 )t *.Me '-MR :amcus and mnotel locations with :eieonone 119.enrinuin catioEngn gAnx
;moers ;n order to maxe their own lodging arrangements.UnvriytMsou-oa

Rolla. Mc 6s4a1--0249
rainsoortation Phone (314) .141-4132 or
.;s ztcxuo will !:l orovided at major motels in Rolla. -O4257

------------------------------------------------------------------------------------------------------------
ontinuing Ecucation REGIST RAT10N CARO SYMPOSIUM ON
naversity at MisSwun--IoIla Sectemoaer 24-26. 1,990 TUROUL!-NCE

Z:hecx liss ;f Soeaicer/Session Chairman Registrants: (Please Chocic)
C Registration Fee =52

__________________________________________________ C: Registration Fee less S100 decosit $125
AMCC Graduate Student Registration Fee S100

r_ Monday Luncneon S a
C: 7uesday Luncneon S S

CBanouet Dinner S 19
______________________________________________ C1971 Proceedings *S 111

-" uzo e C: 1973 Proceedings *S 1,2
C 1.975 Proceedings 'S 22

So em eaC 1981 Proceedings Is 34
c~.~C 1983 Proceedings Is 40

awunC 1984 Prearnnts Is 25its form. accomeanied 0y Me registration fee. snould be mailed to Turboulence C= 1986 Preoents *3 30'Yososumn. Continuing Saducation. Attention: Waiter Rios. 119 Mecr~anicai En'gi- C 198a Preonrnts *3 30
stung Annex. University of Missoun-Rqoila. Rjolla. MC 65401-0249. Make ChlecXs C 'Overseas Mailing Charge $525
Lyaows to tn@ University ot Missoun-rlolla. Casn, crieCks purchase orders. VISA or
isterC~aro acceoteo. Total Enclosed



ivei

-r airways serve SL Louis ;100 mries east ot Raolai, Car rentals may te mace at *,e aircort.

mound buses leave the airoort each cay cound for Rolla anc vice versa. The Greynounc schecule is:

(central daylicgnt savings time)

SL Louis Airoar to a olla Rolla to StL Louis Airport

Deoarttre ,imes: Oecarture times:

Daily Daily

8:!0 a.m. 3:05 a.m.

230 o.m. 9:50 a.m.

7:05 o.m. 1220 a.m.

8:20 o.m. 1:20 a.m.

11:20 p.m. 3:25 p.m. (Mon.-;rt.)
8:45 o.m.

10:00 p.m.


